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Mechanization

lem ¢f the new Five-Year Plan.

FUNDAMENTAL PROBLEMS OF CONTEMPORARY ENGINEERING

T. L. Zolotarev

The mechenization of labor-consuming processes is the mest lwportant prob-
Mechanization of technological processes re.

quires special machines, such as, channeling machines for the ccal industry;
conr.rete mixers, etc,, for the conatruction industry; rollers, graders, etc., for
highway construction, ard all kinds of ferm machines for the agricultueral ip-

oped in the Soviet Union.
machlne.,

dustry.

Comolete mechanizution of el proiuctive proccsses is being widely devele
It is possible io unite a number ¢f proceeses in one
Such "combines” are appearing in all branches of industry. In agri-

culture, along with self-propellzd (without tractors) grain cembdines, potato
harvesters, cotton harvesters, and other combines are wnder consiruvction.

Ir 1945, cutting ~oal in the TBER w A 94 percent mechanized; conveying

voel from the cut to the drift was 04 percent mechenized; haulsge was Th per-
cent mechanized, while loading on the conveyer was only 2 percent mechanized.
Now Soviet-constructed coal combines have been developed which ~u%, treek, and
load =oal on conveyers.

Cemplete mechanization of labor-consuming precess:s is being effact 1 in the

reconstructed ferrous metallurgy factories of the south. Lubor-consuming pro-

cesses in removing small defects (cracks, overheated spote, cinders) are being
replaced by pyro-refining with nxyacetylieme flame of hydraulic refining with
water jets. This method of hydromechanizaticn, using water jets under high
presgure, also can be used in mining deposits and transportetion. It is used ip
the comstruction of earth dams, in excavations, and fills, and in miniug tue.,
ore, and turf.
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At the end ol the Five-Yeédar Flen in agriculture, mechanizstioh must be raiszd
from 55 percent (grain harvesting) to 90 percent plowing, steam lifting, and ve-
frigeration); in construction work, from 50 vercent (painting) to 95 parcent

« Eorcrete production}; and in loeding and unloading work in trausportetion tc 75

i perzent.

[

In the USSR in 19%0, & ectricity was aixemiy used ag the power source for five
gixths of the pool of working machines.

In 1950, the power supply of the USSR will bhe raised to 82 pillicn kilowatt
hours, 70 percent greeter than the prewar supply.

Electrification increases the productivity of labor and changes working cone
ditions 1n agriculture. It mskes poseible electric pumping, electric threahing,
electric drying of grains, electric heating of hobhouses, and X.ray exposure of
fruite which increases gize and improves guality and taste. Aczcordiug to the Five-
Year Plan, many thousands of kolkhozes will be electrified. This requires con-
struction of 18,000 small hydroelectric power plants with a total pover of & million
kilowatts. Labor productivity will be increased many times, and millicns of menm
will be releassed fram agricultural tasks.

One of the laws of high productivity is continulty of the pfoce’a_ﬁa Therefore,
new engineering is cheracterized by the replacement of interzupted pericdic pro-
cesses by conbinuous ones.

Reciprocating eteam engines are being replaced by steem turbiues; piston cam~"
pressors by turbocompressors; percussive boring machines by rotating drilling ma-
chines, and flat prinj;ers by rotary presges.

FTocess CONtiDuity Qas Bpeclal BiguiilCHUCE Lu LUE Gormicel indusiry wibi
virich 1t is organically linked., Prccess continulty in oll production, sud in the
production of synthetic rubber and plastics, has already been achieved.

Fass-preduction methods are used in all branches of industry. Even in a field
such as the ccnstruction of hydroelectric power plants, where each river requires
a separate spproach, mass-production methods are being designed. At the Molotov
Hydroelectric Station, under construction c~n the Kema River, the mees produced

units will be blocks mounted in the bo@y of the dam. Similar.low-pressure stationa
mey be sssemhled from standard blocks. This will cheapen and accelerate comatruce

tion.

All this work requires machines. Therefore machine construction is the founda-
tion for raising the technical level in the development of the ecouomy. Stalln has
called machine construction the heart of heavy iandustry. There ere no machinss that
our factories canmmnet build. J. 1950, the mumber of machinee 1n the USSR will be
30 percent greater than the number in the US in 1040, Their aumber will inerease to
1,300,000, The number of types will approach 1,000.

The basic problem of contemporary engineering is that of increasing effiziency.
For power transformation, this is expressed by the efficiency or the rakic of +the
useful energy to that expended; for transformation of materiale, this index is the
coofficient of utilization of the material.

The present-day thermoelectric power plaut transforms only about one q) Ler
of the thermal energy into electric powew; that is, it> 2fficlenny is 25 percenmt.
Each percent increase in the efficiency of thermoelectric power plants in 1950
would bring us an additional 700 million kilowatt hours of electric pover and save
350,000 tons of coal! These figures indicate the importance of perfecting all pro-
cesses of transforming fuel energy (coal, liguid fuel, wood, peat 1 ints electzic
power. :
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The sugar beet is another example. Three of the L7 percsnt of sugar con-
§ tained in the sugar beet, by present-day refining methods, iz lett in the press,
! waste products, and syrup. If we could reduce these losges from 3 4o cne half of
) cne percent, we could obtafn an additional 30 million pud ~f sugar in. 1950 without
increasing the quanitily of sugar beets reficed. .

Increaged Utllization of Waste Prouucts

1. Increasing the Quality of Raw Materiali

Ore, co&l, and other rav wmaterials are now heing susceasfally enriched
¢

in our industries; solid fuels are often transformed 1ntd a powdersd form for
tbis purpose. . Even more efficient is tne gasification of fuel, aince gas is
esasily tramsported in plpes. Moreover; ges 1s-the basic raw meterizal for in.
dustrial cnemistry. Gasification is one of the methods of power-chemizal combi-
nation and permits the successful utilization of gecond-grade fusls. -Another
Righly promisirg new engineering attalmment ig the derivation of liquid fuel from
cheap lignite. Up to 180 kilograme of liguid fuel cen be obtained from a ton of
ligolte.

2. Ccnbinetion

The use of seccndary power resources is becoming widespg<ad in todusiry.
An example of secondary power utilizetion i a steem Hurbine Arives by kol steom.
However, the turbine does not use sll the energy of the stcam. The ateam, having
done & little work in the turbine, still retains part of its encrgy in the form of
heat. Therefore the exhausted, but still hot, sheam ie utilized in heating and
superhosting weter end ofr. Io +he zow Stalln FireYoor Plan . 21 new thermnelectric

centrals will be put into operatien. Caubined production of power will increase
the efficiency of unite and save hundreds of thousands of tons of fuel.

It 18 irpossible to increase the economy of heating unita by ancther
rethod. Iastead of one working msdium (usually water), two ave utilized. Thus,
nercury is heated, and the mercury vapors work ir a mercury trhine, The exhavsted
mercury vapors hest water with their remsinivg heat, transforming it into eteam.
The steam, in its turn, works in s steamheating turbine. Such dusl {(binary) mercury-
water units have alresdy been used. Their efficiency ie higher than tnat of the vsual
units by 10-15 percent. They save thousends o»f tons of tuel.

auer plamt could
waz no vater

I ti. iirssjeass of its operation, “he Dpepr hydroelectric
not use 4ll tue I'lood water availsble in spring, anc in winter t!
for the production .of electric power.. But, when the bydrcel=e=ric power plant wea
cammected with tue Donets Baain thermoelectric power plant pove plant Ty s lzotrical
trausmission lirzg, harmouicus working conditions for beth were eztacliished. he
spring surplus of power from the hydroelectris power plant iz wuran smitied to the
Donets Basin. At this time, the thermoelectric power plant repelis Lte mathines
and saves fuel. In winter, the thermoelectric power plant aids the Dn<provekaya hy-
droelectric power plant, and their power is transmitted to the area azcund whe Dnepr.

The comnection of electric power plante into one system axrd theyr inter.
connection increases the wtilization of each. The intercommestlon intregene e urity
of supply to the consumar. since power may be trangmitted from different staticn:.

At present, the transmission of 1lectric power over great dimtances 18
effected along three conductors by high-voltage, three~phase, alternating curment.
Pover transmission using alternating current presents serious epgineering problema.
An increase of transmitted power, or range of transmission, makes voltage regue-
lation and stabillty of itransmission mere difficult and expensive. Acrording to

calculations, the maximum transmiseion ¢istance for alternmating current is 1,500
kilometers, but even at Gistances above 500 ktlometers, transmiszion hecames complex
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and difficult.  Utilization of high-power hydroelectric nower Dlarue reguires

.2 wd Bl Waprherah Ay

N increase: ia the rauge of iransuission. During thr i
hyvdroelectric power plant, a problem arose concerning ‘the ir
1,200,000 kilowatts to Moscow, 900 kilometers away. Longer iran:
tances will be reguired for usilizing the power of the huge hydroelec
plants which wvill be constructed on the Yenigei Angar, and other vivers, aml
elco in utilizing the power of the high-tide-low-tide units in the White

Sea and along the nerihern shore of the Arctic Oceen.

r

Thirty years ago, the outstanding Russian engineer, M. 0, Delivo~
Dobrovol'skly, saw the necessity for cha:ging to power tremsmlssion ty high-
voltage direct current. Direct current, using voltagas of a milliop volus or

higher, mey be transmitted over distances up to 4,000 kilemetera. Mr r,
direct currert transmission requires ouly two conductore. Direct .
be tremsmitted by underground cebles which will withsteand velifages ceveral times

 higher tan for alterna.ing current. But the whole difficulty 1ies in creating
machines which will transform the high-voltage alternating curcent, produced by
the stations' generators, inte super-high-voltage direct current {rechifier) and 50 e s,
back (invertor). Sclentists and engineers are working iptensively on thig " L
problem now. A special Direct-Current Research Instituts has been established.

Refining of msteriele presents great poseibilities for the atilization of
vaste products. For example, we have learned to obtain ethyl alcchol from the
sawdust of the lunber industry. Formerly, sewdust was hardly sver wtilized.
Eydrolysis, a new Wwanh of industxy, hes heen developed. Fower-chemlcsl ~opbie
nation has the greatest potentialities in the field of wasts proiuchs utiiizatisa. .
By this method, the power source sersves simmltenecusly as power and & rew malcris’
for chemical production. The chemical industry obtains more then & million
valusble organic compounds from cil, besides 158 use as a fuel. Coal, peat, and
shale are now converted into a universal rav material. Coal obtained in tbe Moscow
basin 1s of inferior quality. It yields only one halt as muen heat ue Duuzis cual
end contsins up to 30 perceunt ash. The Stelinogorsk Chemical Combine, established
before the war, uses this coal as a r&aw material. Lowegrade czal is burned under
the fireboxes of the boilers in the electric power plant (the electrical power ie
trepemitted 220 kilometers to Moscow). Even after this a great deadl of agh re-
mained. An ash duue grew around the station. Now, engireers bave learned to
transform this rezidne. From the ash cement substltutes, cable covers, and ipsula~
tora, have been developed, and soon 1t will be technically possible to cbtain alum-
inum oxide, the raw material for the production of aluminum. Thuz even the posmest
coal i3 completely utilized.

In Central Asia, two power hydroelectric power piante have Toen sonztracted
on the Chirchik River. Their power will Le transmitted to a chemicul combine. Here
it will separauc water into hydrogen and oxygen end draw nitrogen from the air. The
raw material for the coubine are unlimited {yater, air). The water and nitrogen
1 he united into nitrogen fertilizers which will *acrease the harvest. In powero
chemical cosbines, power and chemical transformatlicns are organically snd completely
intertwined, ,ielding -the highest degres of utilization. [ T . 28 August 1940,
reférs to the sbove plant as follows: "It is necessary to push the conatruction of
equipment Ior cbtaining heavy water on an industrial ncals at “he Cnirchik Nitrogen
Fertilizer Combine, which is now being organized."]

Directly Increasing the Coefficient of Utilization

1. ~ New Devices

Engineers are constantly watching for new forms of traneformationa which
will increage the utilization of power, materials, and equipment. To zuch new forms
belonga the uniflow boiler of Razmin. There is no drum in this toiler. The boilexr
consists of pipes, in which the water enters below, and the high-temperature gteam
comes out sbove. The movement is in one direction -~ direct flow.
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AutomoSive and air transportation are now using gaz»lind or mc*ox
fuel almest exclusively. “One of the most important problemsis the wre of
cheap local fuels in automotive and aircraft moters. The change to Diesel
motors, which cperate on cheaper fuel, will widen ti: range of fuels thet can
be used. The transition to motors using gas, obtained in the gasifiraticn of
any fuel, is very lmportant. Such gas~generating units bave cbtained wide use

in eutomcotive trensportation and operate on wosden blocka amd coal. In the very Py

T

near future, practical gas-generators for peat and other lcoal fusls will be
desigued. Ir the new Five~Year Plan, all high-power motor trucks will he
eqmipped with Diesels or more economical gascline motore. The productlon of
gas~generating automobiles end tractors will continue 7 tucreasc.

New devices for the transforuatlic: of meteriale ars linked with the

search for new methods of machining parte which reduvce waste. Elsstric welding,
replacing riveting, not only substentielly increased the productiviiy of labor,

e in the
trangition to stamp-welding construction. New economical drersaing nethods have
appeared: pouring under pressure and centrifugal pouring. The geremal trend
ie an effort to reduce weignt. Making the comatruction as light az poesible
saves material and lsbor. Extra telerances in rolling, according to the cal-
culations of the Glavmetallosbyt, took 600,000 tenms of metal befoce the war.
Sevings in material and space may be attained by the use of new materials
wkich are more effectively utilized.. Previcusly, the weight cof a:one-hovae:.
power motor was 3 kilogrems, ™ow it ie ounly onc kllogram.

2. Intenaification of I'rocesses

During *he past Five-Year Plan, the speed of turuing -ui shesi glesw
A Forkn machines inereased from 50 to 100 meters per hour. Autqwats, vro-
ducing electric light bulbs, have increased their productivity ten fold and
now produce up to a million lemps in 24 hours. Previously; 905 metexrz of sheet
steel per minute came from a rolling mill, now 1,500 meters are produced. The
entting epeed on contemporary machines has a.ttained the speed of sirplanes.
Grinding machines, working ¢n holes with diameters of less then o mtilimeter,
make up t¢ 120,000 revclutions per minute. Thede examplee may be mltiplied

endlessly.

Along with speeds, pressures huve elsc increased. Befeors the war, steam

prespure in turbines did not exceed 40 atmospheres. 1In 19h%, a 100,000 |1 Lwait
steem turbine working et a pressure of 0 etmospheres wae built i(n VLu \3ER
During tho new Five-Year Pian, experiizental boilers with pressures .3 1o 300
atmospheres will be constmcted. and teated. Even before the war, high prasaures
were uged in chemical production; 220 atmospheres in the production of nitrogen
fertilizere; and HOU atmoepherec in the production o¥ cynthetic fual. New
presgsures in thousands of atmospheres sre discussed. A highly prouieing new
brench of engineering has been established; the chemioitry of high presgures. The
conceatration of power in separate units is also increasing. In 1932, *the moet
powerful aircraft engine (gasoline) known was 1,200 horsepower. Aftear the war,

in the US, moters with power up to 7,000 horsepmrer were constructad, The

power of individual water turbines has exceeded 100,000 xilowatts, and heating
‘turbines, 200,000 kilowatts.

Tepperature is alsu increasing. Defore the war the steam tepprooture in
boilers approached 350 degrees, and now it approaches 600 legreer. Ipnrearing
parameters either accelerate the process, imcrease efficiency, cr save mab erial.
As a whole, they intensify the process. A 100,000-kilowatt turbine with 90
atmospheres pressure and steam temperature of 580 degree. centtg ~ie located 1n
the Stalinogorsk electric power plant, saves up to 15 percent or fusl in com-
parison to the usual turbine with a pressure of 29 atmospheres at a t-:mperature
of 40O degrees centigrade. This saves more than 100,000 tonz of M. :omw o ~al per
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year. Therefore, it 1s necessary to strive to increase the parameters atill
further. The bagsic obst :le to the further increase cof the paramsters iz the
quality of materials. For the use of pressures of 100 watmospheres and tempera-~
tures of 500 degrees Centlgrade, special stainless chrome-nickel steels are
necessary. The quality of cortemporary meterisls -- heat resietance, sntie
corrosiveness, and resistance to mechanical tensions -- determinas tbe 1imit for
incressing the psrameters. In a number of processes, primarily ian the chemical
and metallurgical industries, a special method for intensification ia the
jntroduction of oxygen. Oxygen sharply accelerstes cambustion and certain
chemical processes. In the prezent Five-Year Plan, powerful compresggors and
units £or oxygeu genmerabtion will be constructed. The Novotul'rkaya opsu-hearth
furnace is the only one in the world with an oxygen blast. QOrygzan exters into
the open-hesrth process, in tne production of nonfe*rnuu metals, and loka the
production of nitric and sulturic sclds.

3. Consolidating the Stages of Trannformaticn

The internal combmustion turbine comhines the boaler and the ateam
turbine, i.e., it unites two stages of transformation of emergy. Such com-
pounding lucreases efficiency. The interna. combustion turbine can operate cn
elther liguid or gaseous fuel. It has a great future, especially in walter, rail-
way, and alr transportation.

In bydroelectric power plants the so-called. "ciriulating' unin bas al-
ready been put inte operation. In it, the turbine and generator have heen united
into one machine. The working wheel of the turbine is ulec the generator yotor.
Sucu constructive cou:pounding makes the unit lighter and improvea 1t. Power

P | A O aned b Toocnedk mewr e nAteze 353 b
WESim arc cu.l..l.!.l.klb vowaids the sawe onds. Sovicy Inveotor Qraldliin JUalinl G sl

roter of ca electric motor with the working shalt of a machine. Driving gears
and couplings are reduced. Similar typographical and textile machines are now
in use.

Subsurface gaeification is an ideal arrangement for conpoundiag treus-
formations of the chemical energy of coal into the chemical enerxgy of gas directly
in the coel layers. Lerqe-gcale smubsurfsce gasification of coal was fixst effected
in the Soviet Union. The process itself is very simple. Afr, enriched with
oxygen, is brought through one shaft to the coal layer, and the coal burne in
carbon monoxide. The gas rises upward to the distributor tarough unsther shaft.
Tuie yegulated undergrovnl comhustion permits the gasification of coal withomt
.aieing it to tle ourtace, without expenditures for the comstructlen of ghafic,
and without expensive underground work. Moreover, the ash remains underground.
Underground gasification of coal will yield 920 million cubic meters of gas in
1950. Work is now being done .on underground gasification of oil.

Direc. syntheslz is being widely employed in the transformation of materi-
_als. Inateed of a sequence of transformations in a chain of reactions, the end
product is cbtained directly from the raw material. The usuasl oil refining
(oracking) gives a 40-U5 percent yield of gasoline. The presert-day rataiytic
process of hydrogenation increases the yield of gasoline from the same o1l %o 80
percent. Ethylene chlorvide is now obtained directly from acetylene Inestead of
by & four-stage system cf transformation. Methods of cbtaining nitric acid and
ozone directly fram the air have already been suggested. Direct synthesis is
a development -in -the .chemioal industry having great promise.

k., New Prinicples of Transformation

Gas electrochemistry has opened a new field. Many materials were firet
obtained in an absolutely pure form by this method. Gasoline with high anti-
knock properties is obtsined from oil products et a temperature of 500 degrees
centigrads. Methane is iransformed intc methanoic acid. Electwothermice includes
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" electric furnmces, electric heating, and electric smelting. - Electric

; ) : smelting eliminates chemical admixtures. Electric steel representa.cn in-
greasing fraction of the vorld's steel production. Eigh-frequency current
18 very wseful in metal refining. Jn high-frequency furnsces, .here metal
is smelted, a magnetic field gives the metzl a circulsting metion against a
hard brush snd removee the sleg crust from it. A new method of metal working
usiny, electrical discharges {electroerosion) was discov.red in the Soviet
Union. B. R, Lazarenko, Laureate of the Stalin Prize, perfected this process.
Working the surfaces of metals, or diilling any type of holes in the very
hardest of metals is easily accomplished by electroerosica which may re-
place many types of machines in the future.

Thae use of high pressuvres bas opened up a new field in cherical tech-
nolegy. In 1946, pressures up to 450,000 atmospheres were studied. However,
control over processes taking plate at pressures exceeding 100,000 stmospheres
has etill not been worked out. High presgures open up new methods in ex-
tracting metals from ores. Lixiviaiion of nonferrous metals from sulfur ores
under high pressure permits a more complete extraction of the metels, and
geparates sulfur in the form of a valusble chemical fertilizer (emmonium sul-
fate). High pressures permit combaning the chemical and hydrometallurgical
indugtries. High pressures make it poseible to obtain s most valuable chemical
rew materiel, acetic acid, directly from a mixture of carbop monoxide and hy-
drogen. ) S

5. Autametlzation e

Antomatization permite regulation of the speed of chemicei reactions.
Now sseful reacticns are regulated Witk a procisiom of W01 stoomd.  fn olectronis
inetrunent Las been built which will measurc ih. flight speed of & projectile
with an accuracy of 0.00001 gecond. The production of the modern tank 1s cca-
trolled by 7,000 measuring instruments, which. in their t rn, require 3,000
calibrating instruments for checking. In the preseunl Five-Year Plan, our pro-
duction of contrel and measuring instruments muat increase sevenfold. Only
automatization will permit the intensificaticn of processes. Without it, 1t
would have been impossible to accomplish the interconnection of electiic power
plents. In cas. of say ground in the circuit, the sutomatic instrumeats regie-
ter tho breakdown, and autometically cut out the damaged esections.

From the sutomatic machine, it is possible to transfer to automatic
lines of machines. Eighiy universal machines and 56 workers were required to
make cylinder heads for the motor of the KhTZ tractor by the usual method. The
automatic 1line, set up in the "Stankokonstruktsiye" Factory in Moscow in 1946,
consists of 1h machiuves serviced Ly omly.twe workers. The liwe reduced the fime
neéded tu make the parts by eight times. The antomatic lime nf machines for ..
motor blceks of the ZIS-150 autcmobile consists of 16 machines placed In two
pows. . Drilling, boring, counte.boring, and control are carried out simhltanecusly
on 536 different forms of cutting and measuring instruments. The line is gerv-
4ced by two workers and produces 30 blocks per hour. The next step inm the devel-
opment of automatic lines is the union of mechanical processing (cutting, pressure)
with therpal (high-freguency current-tempering, cementation, .drying) and the
chemical (degreasing, washing, dyeing) processes.

One of the hydroelectric power plants below Moscow serves as an example
of complete sutomatization. Two machines wzre installed in this station. The
power plant is always locked. The machines are started” and stopped by a push-
button in the central control point 65 kilometers from the station. A mechanic
checks the station once a week, or is autamatically summoned at his home if the
machine suffexrs e breakdown.

- 7 -
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Remote control, which surmounte the problem of space, is closely linked
with sutomatization, which speeds up procesees. Remote control concentrates
the work of meny enterprises and units in one place. For exarple, the central
comtrol point in Yakbiums coatrols the operatioc: of seven hydroelectric power
plante, 1l sluices, and 5 puwping statioms, lochted slong the 128 kilometer
route of the Moscmr-Volga Canel.. OQut of 21\\,597 operati-me carried cut here by
automatic apparatus for one year, only 37, or 0.15 percent, were incorrect, de-
laying sterting or stopping time, - and not one caused a breakdown.

hutomatization is given a great deal of attention in the new Five-Year. -
Plan. At present, control apd adjustment of metallurgical units, enriching
plants and metellurgical factorles, plante of the chemical industry, the pro-
duetion of automobile tires, the cellulose-paper industry, and the foodstuffs
industry ere undergoing automatizationo

Radsr 18 plgo attracting e great deal of interest now. The present-day
radar gtation haes en operational radius of more than 200 kilometers. In the
future, radar may be used to discover useful minperals. 8&tudles of the possibil-
ities of concentrsting microwaves into very unarrow besms of enormous power will

present nev methods for accomplishing the wireless tranamission of electric powez.

New Ressurces

) Thousands of important chemicael prcducts are obtalned todsy by synthesis.
Synthet:ic ciemistry makes it possible . creat .aateriale with certain charactere
istice. An 0ll was needed for electrical maccines and units which would have
high insulating propevties, would not detericiate, and would not burr. Such an
011, pyranol, was chtained by syathesis. Palythene, the new electric irsuleting
material which Improved the redar apparatus, was also obtained by synthesis.

The most promising nonfuel power resources are river and wind power. Hydro-
power engiaeering will attain new impartance in the new Five.Year Plan. Of the
82 billion kilowatt hours of electric power scheduled for 1950, hydroelectric
povwer plants will produce 15.2 percent.

Bevaral new power resourcea require further research, for erample,

the ntnin‘am or 3old eum- ‘or Half the yux- in the Arotio. the air
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ﬁn deg-eas c&nti ade, 1 bo uu l.ivuman., a Arctic power
plants iransform tlis temperature drop of 34 deqreens centisrade inco electric
. »wer. Something has already beer done in this direction, tut much more remains
wo % Q.. Another mossible new gource is soiar energy. In Uzbekistan before
tue - Ar. there were 20 helioboilers with a total surface of 3,000 square meters.
#ecvtding Yo the calculntimns of rref Trofimov, each sguare meter of sach
a relicboiier in Usbek-stan yislied ss much heat as 25u kilograms of coal during
a year. Heliounits to distill water in desests have great economic importence.
Up to 18 liters of water per 24 hours may be obtained for each square meter of
a helio distiliation unit.

Even more attractive are methods for transforming solar energy into chemical
{photochemical effect), or electrical (photoelectric effect) power. Natural
photoechemical processes in plants, the sc-called phohogyubthesic, hos an efficien
of € percent, while the presant technical vhotochemical transfecrmers have an
efficiency of less thau 0.5 percent. Photoelectric transformers are also imper-
fect as yet, having efficlencies in fractions of one percent. Certain "light
camponenta” may store up light and then phospnoresce after the illumination stops.
According to calculations, in Mogcow in the summer, solar energy yields one kilo-

wati of power per square meter. Considering the rocf surface of Moscow as 20

million square meters;, this vould mean 20 milliion kiiowa%ts. If some photoelectzic

substance could be found wiin an efficieacy of only 3 percent, thea, using it to
LA AR 1.

cover the roofs of Moscew hames, we could ohiain up to 500,000 kilowatts of power,
vhich wouid completely take care of the power raguirements of the city.
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